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The real party of interest is Silicon Storage Technology, Inc., pursuant to the assignment 
executed on April 7, 2004, and recorded on April 13, 2004 at reel 015220 and frame 0338. 

Related Appeals and Interferences 

There are no related appeals or interferences. 

Status of Claims 

Claims 1-11 were originally presented on the filing of the application. This is an appeal 
of the rejected Claims 1-11. 

Status of Amendments 

No amendments were filed subsequent to final rejection. 

Summary of Claimed Subject Matter 

Applicants' invention, as claimed, deals with a method of making an isolation-less array 
of non-volatile memory cells in a semiconductor substrate. Specifically, the term "isolation-less" 
means that no Field Oxide or Shallow Trench Isolation (STI) is used between adjacent rows (or 
columns) of memory cells. In independent claim 1, the method of making an isolation-less array 
is disclose in paragraph 2 (hereinafter [0002]), page 1. The semiconductor substrate is shown in 
Figure 2A as element 20. The step of forming a plurality of spaced apart trenches is shown in 
Figure 2C as element 28 and is described in [0013], page 4. The step of forming a pair of 
floating gates in each trench is shown in Figure 2D as element 34 and is described in [0014], 
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page 4. The step of forming a first terminal is shown in Figure 2D as element 32 and is 
described in [0017], page 4. The step of forming a control gate is shown in Figure 2E as element 
38 and is described in [0018], page 5. The step of forming a conductor on the planar surface is 
shown in Figure 2G as element 60 and is described in [0020], page 6. The transistors formed are 
transistors 11 shown in Figure 1 and described in [0019], page 6. The step of patterning is 
described in [0020], page 6. Finally the step of cutting each pair of floating gates is shown in 
Figure 2H where element 34 is cut and is described in [0021], page 6. 

Grounds of Rejection to be Reviewed on Appeal 

The sole ground of rejection to be reviewed on appeal is whether Claims 1-11 were 
properly rejected under 35 U.S.C. §102(b) as being anticipated by U.S. Patent 6,541,815 
("Mandelman"). 

Argument 

In rejecting claims 1-11, the examiner alleged, without any support, that Mandelman 
discloses "a conductor (58) on planar surface, which is spaced apart from the planar surface and 
serves as a gate for a transistor between adjacent transistors." Applicants respectfully disagree. 

In Mandelman, the conductor 58 extends over a source/drain region 50 which is in the top 
planar surface of the substrate. See Fig. 2A. In fact as seen in Figure 2A, the function of the 
conductor 58 is to be capacitively coupled to the floating gate. As a result, the conductor 58 
cannot function as a "gate for a transistor between adjacent trenches", as required by claim 1. 
Accordingly for at least this reason, the rejection of Claim 1 based upon Mandelman is in error. 

Furthermore, with respect to claim 1 , claim 1 recites that the control gate which is formed 
is "continuous in said first direction." For the reasons set forth hereinafter, in response to the 
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rejection of claim 5, the control gate of Mandelman is not continuous in the first direction. A 
review of Mandelman shows that the so-called control gate 44 is used only to connect to the 
word line 60 (see fig. 16B). Thus, contrary to the requirement of Claim 1, the control gate 44 of 
Mandelman is not continuous in the first direction. 

In rejecting claims 3-4 and 10-11, the examiner asserted, without any proof, that 
Mandelman "teaches that the floating gates are etched and would naturally leave somewhat 
rounded ends and has a tip along the floating gates at an end closest to the bottom of the trench 
and tip that is furthest away from the bottom wall." 

Applicants respectfully note that Mandelman does not teach either rounding or tipped 
ends of a floating gate. The floating gates 30 disclosed by Mandleman are substantially 
rectilinear in shape, See Figure 1, 2A-2C, 7, 8, 9, 10, 11, 12B, 14B, 15B, 16B, and 17B. None 
of the floating gates 30 shown in any of these figures displays either a rounded end or an end 
with a tip. Thus, Applicants respectfully traverse this aspect of the rejection. 

With respect claim 5, the examiner asserted that Mandelman "teaches the floating gates 
are etched and the control gates need not be etched. (Columns 7 and 8)" Applicants respectfully 
traverse this rejection. 

A review of Columns 7 and 8 fails to demonstrate that it teaches the etching of the 
floating gates without etching the control gates. In fact, a review of Figure 15A shows the 
contrary. The control gate 44 is shown as being disjointed and discontinuous. Therefore, 
contrary to the examiner's assertion, the control gates appear to be etched at the same time that 
floating gates are cut. See also Figures 12C and 13 wherein the control gate 44 is not present in 
those joints. Therefore, the assertion by the examiner is strenuously objected. 
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Conclusion 



For all of the reasons set forth hereinabove, Applicants respectfully submit that the claims 
appended hereto are patentable and urge a reversal of the final rejection. 



ATTN: Patent Department 

DLA Piper Rudnick Gray Cary US LLP 

2000 University Avenue 

East Palo Alto, CA 94303-2248 

Tel: (650) 833-2000 

Fax: (650) 833-2001 

ronald.yin@dlapiper.com 



Respectfully submitted, 



DLA Piper Rudnick Gray Cary US LLP 



• Dated: July £.2006 




Ronald L. YhT>i 
Reg. No. 27,607 
Attorney for Applicant(s) 
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Claims Appendix 



1. A method of making an isolation-less array of non-volatile memory cells in a 
semiconductor substrate, having a planar surface; said substrate is of a first conductivity type 
comprising; 

forming a plurality of spaced apart trenches in said planar surface of said substrate in a 
first direction, each trench having a first sidewall, a second sidewall and a bottom wall; 

forming a pair of floating gates along the first and second sidewalls in each trench, each 
floating gate spaced apart from the first and second sidewalls, respectively; 

forming a first terminal of a second conductivity type along the bottom wall of each 
trench in the substrate; 

forming a control gate in each trench; each control gate insulated from and capacitively 
coupled to the floating gates in the trench and insulated from the first terminal along the bottom 
wall of the trench, wherein each control gate is continuous in said first direction; 

forming a conductor on said planar surface, said conductor spaced apart from said planar 
surface, wherein said conductor serving as a gate for a transistor between adjacent trenches; 

patterning said conductor along a second direction substantially perpendicular to said first 
direction to form a plurality of spaced apart strips of conductors, with an opening between each 
pair of conductor strips; and 

cutting each pair of floating gates in each trench. 

2. The method of claim 1 wherein the step of forming a pair of floating gates comprises: 
forming a layer of silicon dioxide along said first sidewall, said second sidewall, and said 

bottom wall of each trench; 

depositing a layer of polysilicon along said silicon dioxide of said first sidewall, said 
second sidewall and said bottom wall of each trench; 

anisotropically etching said layer of polysilicon, to remove said layer of polysilicon from 
said bottom wall, forming a pair of polysilicon floating gate spacers along the first and second 
sidewalls in each trench. 
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3. The method of claim 2 further comprising the step of forming a tip along each of said 
floating gates at an end closest to said bottom wall in each trench. 

4. The method of claim 2 further comprising the step of forming a tip along each of said 
floating gates at an end furthest away from said bottom wall in each trench. 

5. The method of claim 1 wherein said cutting step cuts each pair of floating gates through 
said opening in each trench without cutting the control gate. 

6. The method of claim 2, wherein said step of forming a plurality of spaced apart trenches 
in said planar surface further comprises: 

applying a layer of masking material on said planar surface of said substrate; 
patterning said masking material in said first direction to form a plurality of masking strips and a 
plurality of first openings with a first opening between each pair of masking strips; 

etching said substrate to form said plurality of trenches through said first openings. 

7. The method of claim 6 wherein the masking material is silicon nitride. 

8. The method of claim 1 wherein said cutting step is performed prior to said control gate 
being formed in each trench. 

9. The method of claim 8 wherein the step of forming a pair of floating gates comprises: 
forming a layer of silicon dioxide along said first sidewall, said second sidewall, and said 

bottom wall of each trench; 

depositing a layer of polysilicon along said silicon dioxide of said first sidewall, said 
second sidewall and said bottom wall of each trench; 

anisotropically etching said layer of polysilicon, to remove said layer of polysilicon from 
said bottom wall, forming a pair of polysilicon floating gate spacers along the first and second 
sidewalls in each trench. 
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1 0. The method of claim 9 further comprising the step of forming a tip along each of said 
floating gates at an end closest to said bottom wall in each trench. 

1 1 . The method of claim 9 further comprising the step of forming a tip along each of said 
floating gates at an end furthest away from said bottom wall in each trench. 
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